Mutations induced at the hypoxanthine-guanine phosphoribosyltransferase locus of human T-lymphoblasts by perturbations of purine deoxyribonucleoside triphosphate pools.
Chronic perturbations of intracellular deoxyribonucleoside triphosphate (dNTP) pools have been associated with a mutator phenotype and increased mutation rates at several genetic loci. We have examined the specific effects of transient pharmacological purine dNTP pool perturbations on mutations induced at the hypoxanthine-guanine phosphoribosyltransferase (HPRT) locus in a cultured human T-lymphoblast cell line. Incubation of CEM cells with 50 microM 2'-deoxyguanosine for 6 h increased intracellular dGTP levels 43-fold and induced a 40-fold increase in mutation frequency at the HPRT locus. Six-h incubations with 5, 10, and 20 microM 2'-deoxyadenosine increased dATP pools 4.8-, 8-, and 14.5-fold, respectively, with 59-, 34-, and 43-fold increases in HPRT mutant fractions. In contrast, 24-h incubations with hydroxyurea at concentrations which inhibited cell growth to similar extents did not induce HPRT mutations. Sequencing of HPRT complementary DNA derived from mutant cell lines revealed that the mutations induced by transient purine dNTP pool perturbations exhibited no significant misincorporation of the nucleotide in excess or next-nucleotide effect, and were similar in nature and location to spontaneous HPRT mutations. We conclude that mutations caused by transient purine dNTP pool elevations in these dividing cells are most likely induced by inhibition of DNA repair processes.